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“The strictest economy is to be recommended in the
distribution of Medicines and Wine: one quart only of the
latter shall be ordered at one time and that to be Lisbon or
Sherry, or some other not exceeding their value. Port may
sometimes be directed if thought to be peculiarly benefi-
cial; giving preference to the cheapest will suit the case.”
Boston Dispensing Papers Circular to Dispensing
Physicians, 1812
Concerns about the costs of medical care are not
new. However, in the age of managed care, surgeons
who are under pressure to reduce cost are concerned
about the threat cost reductions might pose to qual-
ity of care. Under capitated contracts, surgeons are
responsible not only for the clinical outcomes of
care, but also for the costs of care and the satisfac-
tion of their patients. Surgeons who do not “per-
form” may find themselves “uninvited” to partici-
pate in a plan. Their already busy daily schedules
now include time for negotiating with benefits man-
agers at the end of 1-800 numbers and reviewing
various reports about their performance. This only
increases surgeons’ feeling of a lack of control over
the care of their patients at a time when surgeons are
being held increasingly accountable for that care.
The limited number of responses available to sur-
geons for coping with such an environment fall into
two broad groups: those focused on the external
environment (such as forming large groups that
have greater bargaining power with managed care
organizations) and those focused internally on the
details of clinical care (such as aggressively managing
utilization while preserving high quality care). This
latter strategy is particularly important under capita-
tion. It is in this context that critical paths (syn-
onyms: clinical paths, care plans, care maps) have
developed a role, as a way of managing utilization
and quality concurrently and as the fulcrum for con-
tinuous quality improvement (CQI).
WHAT IS A CRITICAL PATH?
A critical path is the operational version of a clin-
ical guideline. Guidelines are defined by the Institute
of Medicine as “systematically developed statements
to assist practitioner decisions about appropriate
health care for specific clinical circumstances.”1
Whereas a guideline suggests what care a patient
should receive, the critical path identifies when,
where, and in what sequence that care should be
delivered and what the goals of each phase of care
should be.
Critical paths usually take the form of a two-
dimensional grid, in which the columns are the
phases of care and the rows are the components of
care. An individual cell at the intersection of a row
and column contains the recommendation for a par-
ticular component of care at a particular time, in
essence a “mini” guideline. A critical path is best
thought of a nested set of guidelines.
This format has several important characteristics.
First, the critical path is a plan for a patient’s care
that unifies the activities of all care givers. At
Massachusetts General Hospital (MGH), the recom-
mendations contained in any given row are devel-
oped by a multidisciplinary team that includes sur-
geons, nurses, therapists, and administrative staff.
The row identifies the care that should be given at a
particular time, but does not identify who should
give it. The path represents a “systems” approach, in
which a patient’s care is viewed not as a collection of
isolated actions by many individual staff members,
but as a coordinated, seamless, and orchestrated
process. Rows (components of care) are typically
labeled consults, tests, medications, other treat-
ments, diet, fluids, activity/ambulation, patient edu-
cation, and discharge planning. 
Second, the path is exhaustive in that it lists
everything that should happen to and for a patient in
the management of the condition that is the subject
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of the path. In this way, the team that creates the
path attempts to reduce the variation that is not
determined by the needs of the individual patient.
Third, the horizontal axis is some measure of
time, so that each column is a single phase of care.
Thus the path specifies a target total length of post-
operative stay and also identifies the expected trajec-
tory of improvement of a patient’s clinical condition.
Most frequently, each column is a single postopera-
tive day (although on some paths, particularly those
developed for ICU patients, a column may be a
phase of care of varying duration, such as “ventilator
wean phase”). 
Fourth, critical paths at MGH also specify clini-
cal and functional targets that patients are expected
to achieve by the end of each phase of care. These
are listed in the top row, labeled “goals.” This keeps
staff focused on proactively managing the patient’s
care and highlights when a patient’s clinical condi-
tion is not as expected. It also provides a framework
for developing a set of measures of the quality of
care that are derived from the rates at which the care
that was intended was actually delivered.
Note that critical paths, as they are usually used in
health care, are different from those used in the pro-
duction industries in which they were originally devel-
oped. In industry, critical paths identify the key, rate-
limiting steps in a production process, without the
completion of which the product or project would
fail. In health care, critical paths are used as plans of
care, in which all steps are listed and coordinated.2
HOW DO CRITICAL PATHS WORK?
Critical paths are intended to decrease cost and
improve quality concurrently. In the last two
decades, our idea of what constitutes high quality
health care has expanded from a focus on high rates
of positive clinical outcomes (eg, graft patency) and
low rates of negative clinical outcomes (eg, stroke)
to include other dimensions. We now view quality as
encompassing elements of access to care, the process
of care, and other outcomes of care, such as cost and
patient self-reported health status and satisfaction
with care.3,4
The quality of the process of care has two major
components: decision quality (selecting the right
treatment options and matching the patient’s needs
to the care delivered) and performance quality
(timeliness and accuracy of executing those clinical
decisions). Critical paths, particularly surgical paths
that concentrate on the postoperative period, pre-
dominantly improve performance quality. They do
this by standardizing the process and decreasing its
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variation, defining the goals of care for both patients
and staff, coordinating the contributions of the
many individuals involved in the care of any one
patient, preventing errors of omission by serving as
a checklist for staff, and educating staff and patients.
Because the requirements of the postoperative phase
are defined prospectively and all staff manage
towards this ideal, there is less inappropriate varia-
tion among patients on the path. The increased pre-
dictability of a standardized process is of value to
direct care staff, support services, and the patients
themselves. For example, in a study of adverse drug
events, nonstandard procedures and dosing regi-
mens were a recognized contributor to errors.5
In the longer term, critical paths also influence
decision quality. Variation in clinical practice is a rec-
ognized phenomenon in many clinical disciplines,
including vascular surgery.6 This variation has been
attributed in part to medical uncertainty.7 Un-
necessary variation, that not tied to patient need,
may impede the advancement of medical knowledge
by confounding the interpretation of outcomes.8
Critical paths represent a summary of currently
accepted best practice, decrease the variation in the
application of that practice, and provide a framework
for the collection of clinical quality data within the
context of routine care. These data can be fed back
to the clinicians who developed and use the path and
can be used to inform the next iteration. The stan-
dardized process of care represented on the path is
not meant to remain static, but rather to be updated
regularly as medical science and local experience
advance. Critical paths improve our ability to learn
from routine care and to rapidly implement improve-
ments as they come to light. 
Not only our model of quality, but also our
understanding of the relationship between cost and
quality has changed. Our previous bias was that
increased quality inevitably implied increased cost.
We now view quality improvement as one way to
reduce cost, by avoiding error, decreasing unneces-
sary testing, and avoiding operations for inappropri-
ate indications. As critical paths improve quality,
they help reduce cost.
However, the major effect of critical paths on
cost is through reductions in the length of stay. The
time a patient stays in the operating room, ICU, or
ward is the largest component of the cost of an inpa-
tient stay. The path specifies a target length of stay
and reminds staff to manage cases to that target.
Paths also help reduce the costs of tests and thera-
pies by recommending a set menu or testing strate-
gy for each phase of care.
of nursing tasks. Those developed at MGH are
intended to function as aids to clinical decision mak-
ing. The recommendations they contain are detailed
and specific. They contain lists of criteria for some
actions (for example, the indications for increased
frequency of physical therapy) and some contingen-
cies (such as those for a patient with diabetes). The
purpose of this is to increase the relevance of these
documents to all clinical staff.
The second lesson is that critical path develop-
ment is a task for a multidisciplinary team. MGH
teams have been deliberately inclusive. This is bene-
ficial for two reasons. First, it promotes a system-
wide view of the process of care. When only physi-
cians or nurses are involved in the development of
the path, they may miss some important intercon-
nections among steps in the process that are con-
tributors to the overall quality of care. One purpose
of the path is to increase coordination of care, and
this can only be achieved when all those who con-
tribute to care have a hand in developing the path.
A second purpose is to facilitate implementation of
the completed path. Paths that are developed col-
laboratively by all involved disciplines are easier to
implement. MGH teams have physician leaders who
are willing to seek and develop consensus among
their colleagues, work as equals with staff at all lev-
els, and care for their own patients according to the
process on the completed path. 
The third lesson is to establish a rigorous process
for critical path development and implementation.
This is the process of continuous quality improve-
ment. CQI stresses the use of the scientific method
to improve a process iteratively. Practically, this
means understanding the process, making planned
changes and measuring their effect, and then using
these data to plan the next improvement. The
process of critical path development should include:
definition of the target patient population and the
components of care to which the path applies (eg,
inpatient or ambulatory); documentation of the indi-
vidual steps that make up the current process of care
for this population of patients in this institution and
any problems with this care; a literature review that
confirms the essential components of an ideal process
of care; creation of a draft critical path that uses a
standard format to organize the key elements of care
on a time line and states goals for each phase of care;
and a review of this draft by the clinical care team.
The final lesson is that critical paths should be
integrated into a larger clinical quality and efficiency
program. Such a program should include the routine
collection of data (cost, clinical process and out-
JOURNAL OF VASCULAR SURGERY
Volume 28, Number 2 Bohmer 375
DO CRITICAL PATHS WORK?
Guidelines, particularly when they are imple-
mented well, have been shown to improve both the
process and outcomes of care in a range of settings
and clinical areas.9 The formal evaluation of critical
paths has been less rigorous. Hospitals under finan-
cial pressure have imported these management tools
for reducing cost from industry and implemented
them without formal testing, such as randomized
trials. In addition, in a competitive environment
hospitals are unwilling to publish cost data.
Nonetheless, there is some evidence that well-
implemented critical paths help reduce the costs of
inpatient care, primarily by reducing length of stay.10
The Northern New England Cardiovascular Disease
Study Group achieved a 24% decrease in coronary
artery bypass graft mortality using a combination of
feedback, site visits, and the methods of CQI, which
included critical paths and a standardized process of
care.11 At MGH, we have seen the average inpatient
length of stay decrease at an increasing rate with the
implementation of the Carotid Endarterectomy
Care Path. During the same interval, the variation in
length of stay, as measured by the standard devia-
tion, has fallen, and mortality and morbidity have
not changed (W. M. Abbot, personal communica-
tion (oral), May, 1997).12
Critical paths may also positively affect some less
tangible components of care. Because staff are
brought together to work in a multidisciplinary
group, the development of a critical path tends to
increase the feeling of teamwork and break down the
boundaries between disciplines. Patients like critical
paths because they tell patients what to expect dur-
ing their hospital stay, thereby helping to alleviate
some of the anxiety that is born of uncertainty. In
satisfaction surveys, patients discharged from MGH
commented favorably on this aspect of the paths.
DEVELOPING A CRITICAL PATH
At MGH, we have chosen a strategy different
from some other institutions and, in so doing, have
learned a number of lessons about developing criti-
cal paths. The first is to develop the path yourself.
Numerous vendors are willing to sell paths in books
and software, but these should only be used as a
starting point for local development. At each insti-
tution, the process of care is a function of the local
patient population, the clinical experience of the
clinical staff, and skills and resources available local-
ly. These will all be reflected in the specific contents
of the path.
In some hospitals, paths are predominantly lists
come, and patient satisfaction); regular data feed-
back to practicing physicians; formal procedures and
venues for developing responses to these data; and
the development of internal systems, resources, and
services to make it easy for physicians to care for
their patients according to the paths (eg, a process
for identifying path-eligible patients and annotating
their record in the hospital information system, cre-
ation of a path manager role, a home care service to
facilitate early discharge, and path specific patient
education materials).
USING A CRITICAL PATH
An individual institution may choose to use a
care path in one of a number of ways. These vary in
the extent to which a patient’s care is “automatic.”
At one end of the spectrum are those institutions in
which the path simply serves an educational tool for
staff, a “road map” of care. Patient orders and the
medical record are kept elsewhere. At the other end
of the spectrum are institutions in which the path is
a “prescription” of care, and the act of placing a
patient on the path defines that patient’s care for a
number of days. Here the path is the patient record,
and any deviation from the routine outlined on the
path is recorded. The patient’s care is overseen by a
“path manager,” usually a nurse. 
Regardless of the extent to which the path is the
default pattern of care, it is not meant to substitute for
informed clinical judgment. The physician can over-
ride the recommendations of the path at any time.
Some institutions collect detailed data about instances
in which this occurs and the reasons why. Variances
are data about the instances when a patient’s care
deviates from that outlined on the path. Variances
may be intentional or unintentional. In either case,
they fall into two broad categories: those caused by an
individual patient’s clinical needs or preferences and
those caused by the failure of the system to deliver
care as it should. Such information is invaluable in
planning improvements in the care delivery system
and the next generation of the critical path.
MGH has chosen a middle course. The hospital
has made the critical path the default option. In
cases in which there is a path for a patient cohort, all
patients are placed on the path and data are collect-
ed about patients who deviate from the path. For
example, all patients undergoing carotid endarterec-
tomy are placed on the path, and approximately 80%
complete the path (W. M. Abbot, personal commu-
nication, May, 1997).12 This percentage is lower in
other conditions. Each path is associated with a set
of standing orders that must be countersigned daily,
thus reconfirming the patient’s continued eligibility
for the care specified on the path. Each critical path
has a path manager who reviews each patient’s
progress on the path daily, records variance data,
and, when appropriate, intervenes to deal with prob-
lems. Variance data are fed back to the path devel-
opment group, which makes any modifications to
the path that might be indicated. Finally, a patient
version, written in lay language and given to patients
before their admission, is created for each path.
CRITICAL PATHS IN CONTEXT
The critical path, that is the actual piece of paper,
has little utility of its own. A formal mechanism for
ongoing clinical improvement requires a stable
process of care and a flow of informative data. This
is the essence of a CQI feedback loop. The value of
a critical path is in (1) the process of path develop-
ment that brings representatives of all disciplines
together to jointly plan care; (2) the patient educa-
tion materials, staff training, standing orders, and
new services that help implement and support this
process of care; and (3) the collection, analysis, and
feedback of data that augments outcome data with
an improved understanding of the process of care.
Creating a critical path that is central to all these val-
ues is the first step to ongoing clinical process
improvement. The path will be more effective when
all these components are created as part of an inte-
grated clinical improvement program. 
It is equally important to recognize that paths
only apply to a subgroup of the total patient popu-
lation. For example, the eight paths in vascular
surgery—carotid endarterectomy, infrarenal and
suprarenal aortic aneurysm repair, major amputa-
tion, and infrainguinal bypass paths (with vein graft,
with prosthetic graft, with tissue loss, and other)—
encompass about half of all vascular surgical patients.
Paths are easiest to develop and implement for the
postoperative phase of care of patients undergoing
elective surgery, and more difficult to create and
manage for medical patients with multiple complica-
tions and comorbidities or who receive an uncertain
early diagnosis. To this extent, vascular surgery is an
ideal venue for critical path development and imple-
mentation.
CONCLUSION
Critical paths were developed in industry to bet-
ter manage production processes by defining exactly
what should happen and collecting data about when
and why it did not. Their use in health care does not
mean we are regarding medical care as a production
process or patients as “widgets.” Rather, we recog-
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nize that modern care is a complex process, expen-
sive and error prone, and that decreasing cost and
ensuring high quality requires that the process of
care be managed carefully, with attention to coordi-
nation, precision, reliability, and timeliness.
I am indebted to Dr. William Abbott, Department of
Vascular Surgery, Dr. David Torchiana, Department of
Cardiac Surgery, David Read, MBA, MPH, and Robert
Seger, MBA, Clinical Care Management Unit,
Massachusetts General Hospital, for their support and
advice both in the preparation of this paper and the work
it summarizes.
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